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World’s smallest Monel shaft 
model performance 


delivers 


When radio-controlled Polaris sets out 
for a run on the Buffalo River, she’s 
every inch a working tugboat. Although 
she’s only 34 inches long, the river is as 
rough on her as it is on life-size boats. 

Take her shaft, for example. Her tiny 
engine delivers brutal shocks to it. 
Then, when choppy water lifts her stern 
into the air, the propeller revs up 
wildly. And big boat or small, when a 
propeller hits a driftwood 
it’s trouble. 


piece of 


Like so many of her bigger sisters, 
Polaris was originally equipped with an 
ordinary metal shaft. And also like so 
many of her bigger sisters, she used to 
bend up her shafts. They just couldn't 
take it 


That’'s when Polaris’ owner equipped 
her with a Monel* nickel-copper alloy 


INGO WN 


NICKEL 


shaft. It’s probably the world’s smallest 

. . just over 4% inches long, only % 
inch in diameter. It’s extra-strong — 
withstands engine torque. Extra-stiff — 
shrugs off whip. Extra-hard—stays 
smoother longer. And, highly corrosion- 
resisting. 

This application of Monel alloy is 
small, in terms of quantity. But its sig- 
nificance is as big as you make it. That’s 
why we ask... 


Do you have a metal problem? One 
where corrosion, abrasion, high or low 
temperatures, stress or fatigue is caus- 
ing you trouble? Let’s talk it over. 
There’s a very good chance one of the 
Inco Nickel Alloys may be able to give 
you the model performance you've 
been looking for. Why not set up a 
date to discuss it. 


4 


Owner-builder H. H. Larkin, Jr. indicates 
Mone! shaft on Polaris. When the makers 
of Veco Products Corp. Kits heard of Mr. 
Larkin’s experience, they switched to Monel 
all their shafts. 

emark of The International Nickel! ( 


alloy for 


*Registered tra 


The International Nickel Company, Inc. 
67 Wall Street IMCO, New York 5, N. Y. 








ICKEL ALLOYS 


ALLOYS PERFORM BETTER LONGER 





to 

PLEASE 

the 

WHOLE MAN 


“Your book, unlike any other business 
publication | can think of, ‘pleaseth 
the whole man.’ Product Engineering 
prods the reader to reflect a bit 

on the nature of things—and credits 
him with the brains to do this. 
Overworked as the word is, ‘phi- 
losophy’ seems the best phrase to de- 
scribe the feel of your editorial 
comment and over-all approach; you 
have, if not a set philosophy, at 
least a questing, philosophical line of 
attack . . . 1 might also add that I’ve 
never been able to fault you on your 
reporting on materials (my specialty 
being materials) . . .” 


So writes one reader. Of course 
we’re pleased—for two reasons. 
He likes PE. And he has per- 
ceived what we’re trying to do. 
To us, engineers are not slide- 
rules or computers, but people, 
and with wide interests. So we’re 
trying to provide brainfood for 
the engineer as a whole man. 








coming 
next week 


the 
DESIGN issue 


for July 6 


FEATURING 


® Friction drive—but no rubber rollers 


Floating idlers are spring-loaded to 
give proper pressure between shafts. 


® Stresses in a pressure-vessel head 


Easier method puts all strain gages 
outside where you can see them. 


® 4 ways to stop a motor 


Comparison of methods ranging from 
mechanical to capacitor braking. 


® Experiments you can depend on 


This way sets up performance tests 
that give statistical certainty. 


® Vinyl coating methods for metal 


How to choose among—solution, plastisol, 
fluidized bed, film laminating. 


® 12 clamps for flexible hose 
An illustrated roundup. 
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June 29, 1959 
FEATURED: 


CHOOSING NEW PRODUCTS. Dollar and cents approach picks product 


to give greatest return... 


JAPANESE TRAIN DESIGN. The missile shape and the jet engine adapted 


for ground travel 


POINTS OF VIEW. Does our rapidly changing technology require more 


engineering conferences and shows?. . . 


FIELDS OF INTEREST: 


Foamed silicon carbide for shapes, coatings, laminating . . 
Cellular elastomer standard being studied. 
Scarce materials down from 74to9.... 


Ceramics used to insulate structural parts . . 


Resin soldering fluxes to improve soldered joints. . 
Preclad sheets challenged by spray-on viny! 
Intricate powder-metal parts formed by rapid blows 


Nesting honeycomb core simplifies construction 


3200 cps electrical system predicted for missiles. . . 
Circuit-breaker transistorized for faster action. . 
New nylon has good electrical properties 


10 million-watt arc-plasma generator designed 


Nuts and bolts have integral plastic collars 
Combined oscillation-and-shearing system used on Soviet plow 


Paper-thin steels for high-stress applications 


Glass fiber seen as key to commercial tires 
Cryogenic research may be helped by magnetogenics 


Water-operated electrical switch tested .. . 


Missile spending up for one, down for two. . 
Secrecy in science slows down development say Nobel Prize winners 
Atomic reactor designs weeded out by AEC... 


Missile mail delivery not much faster than jets 
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Industrial designers » 34 

were shocked last vear when th 

French branch of GM > donated 

refrigerators to ten famous I'rench 

irtists for extenor decoration 

PE—Nov. 3, 758 p2 lL hese ten 

refrigerators were recently sold at 

charity auction. One, by artist Bernard Buffet, went for $2,000. Th 
purchaser sawed off the sides, selling one to a gallery as “painting on 
metal by Buffet.” The painter went to court, claiming that the sid 
was part of an indivisible whok And to make matters worse, sa‘ 


Buffet, ““There isn’t even my signature on the thing.” 


] } ; 


New York commuters no longer feel indignant wien they read abou 
proposed hikes in the New Haven and NY Central Railroad far By 
now they're resigned to their fate. We recently overheard one commute 
claim that even with higher fares, the suburbanite is doing all rig 

Sure we're paying more, but the trains, keep getting in later. W< 
pending more time on the trains than we did before.” Wonder if 
ommuters aboard those blue-sky Japanese jet trains (p 26) will have time 


to finish their saki? 


While old retired soldiers are fading away, retired executives ar 
returned to the business field as temporary consultants. The Westo 
orp, Milwaukee, “rents” experience by asking “Why pay for 
priced permanent employee to do one specific job when you 
1 man who has spent his life working in vour field?” Be 
problem, an organizational problem, or what have you, retired ex 
ire being put back in harness. ‘There’s enough waste toda‘ 
ing to see a group Salvage talent that has been p 


retirement polic \ 
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Quality of GRAMIX’ precision parts 
ee a te 


insured by 
metallurgical control 


in the laboratory 











To assure the dependable performance of GRAMIX 
powder metallurgy parts in actual operation, the 
United States Graphite Company combines exacting 
laboratory tests and rigid production controls to 
insure the quality of every GRAMIX part. Through 
the use of the metallograph, for example, GRAMIX 
engineers can check the internal structure of a part. 
A comparison of the photomicrographs shown 
above readily shows the sound under-the-surface 
quality of a GRAMIX part as opposed to the poor 
internal composition of an improperly sintered 
part. In the photomicrograph at the top, notice the 
cementite the boundaries. 
This cementite will tend to break up and rupture 


between ferrite grain 


under shock. The surface of the material is decar- 


Write today for these helpful engineering manuals. Engineering Bulletin No. 18 covers 
design and metallurgical requirements and alloy selection of GRAMIX bearings. 
No. 19 contains facts about GRAMIX Machine Parts and No. 21 contains general 


Photomicrograph of a section of an 
inferior powder metallurgy part that has 
been improperly sintered. Structure is 
composed of cementite and ferrite 


Photomicrograph of an internally sound 
GRAMIX part shows the fine grain structure 
of tough, shock-resistant pearlite 


‘a 


° 


ud 


Cae _. 


I his 
ade quate 


burized and only remnants of pearlite remain 
condition is due entirely to the lack of 
sintering control! 

The photomicrograph of the GRAMIX part at the 
bottom shows a fine grain pearlite structure that's 
tough, strong and wear resisting. Absolute sinter- 
ing control along with precise metallurgical con 
trol in the laboratory is utilized by The United States 
Graphite Company to 
GRAMIX parts. 


positively assure quality 


La ay ay 


4 5 “tis he, a 
Lweween >= Wij ume : f 


26 « we 
LOG Sa 


information on GRAMIX products from Powder Metallurgy. Get your copies now. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 
GRAPHITAR® carson-crapnité © GRAMIX® powoeR merattorcy © MEXICAN® granite prooucts © USG® srusnes 
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THE GREAT STRENGTH OF 


NAXIKA 


LETS YOU ELIMINATE COSTLY 
DEAD WEIGHT FROM YOUR PRODUCTS 


N-A-XTRA is the best low-alloy, extra high-strength steel you can 
buy. Heat-treated, fully quenched and tempered, it’s now available 
in minimum yield strength levels of 80,000—110,000 psi. This is 
nearly three times the strength of ordinary carbon steel. 

The great strength of N-A-XTRA gives engineers and designers a 
unique opportunity to eliminate bulky, useless dead weight from 
finished products. Production men will delight in its superior form- 
ability and superb weldability. Send today for our illustrated brochure 
on N-A-XTRA HIGH-STRENGTH steel Great Lakes Steel Corporation, 
Detroit 29, Michigan, Dept. C-8 


GREAT LAKES STEEL 


am 
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DEVELOPMENTS TO WATCH... 


+ TS 


3200-cps electrical systems may replace 400-cps 


iles, Sundstrand Turbo engineers predict 
reason 
ghest alternator peed 2 pole for 400 
rpm, requiring step-down gears for 
i shift to de 


ut as frequency is increased 


not in direct ratio Oo > -evcle unit can weigh 
ibout half what a 400-cycle unit does 
Various other frequencies 


ind 4000. but 3200 provides 


are in the experimental 
tage, including 1600 
good conditions with practically unlimited turbine 


speeds to 192,000 rpm 


Foamed silicon carbide is now ready for engineering evaluation . . . 


Carborundum 


R & D Div, Niagara Falls 
lf-bonded, open-celled material that can be 
9 coating or laminat 
ify mm 16 to 18 lb/cu ft) it 
mauctivity for a 
ft®/hr/I] 


30 to 70 


it hape r used f 


thermal 
ibout 5S btu/in 
gth not high 


but 1 higher densiti 


30 to 35 Ib/cu ft). tl iterial will support a load 
of about 800 Dp 
Like the mat | fron hich it is 
said to 


heat resistance 


made, the foam 


ibrasion, and 


how } en hemical, 
mited to two fo 


t In Sizé to 


More new standards for rubbery materials 


nt SAE-ASTM tech 
now | j omplete 
tomer testing and 


rubber $p ihncation 


vill cle il Cpa itcly 


with the rubb than Committe 
nembers say the three tvp should not be lumped 
together in any nome ire S$} m,” and 
method 


imniuttec de 


} 


not be tested b 
Also planned b 


elast ne! 


Glass-fiber tires may at long last. . . 


ynmercialization, C. A 
ASMI 

of research, he said, 
ibility that 
1 practical solution.” 


Litzler, 


told th 


| 
technical 


i LU go-—al\c 


years ag 


ubber, and self-abrasion 


lve both prceblems involve 

n place of the previously used 
|! end-count and a silastic 
n tire reimforcement, 
slyurcthane tires, using poly 

cement as well as solid 

ind tread; polypropylene 

, rn urea-polyamide 
n Japan (PE—Jan. 13 


| tires, incidentally, already widely 


material, Urylon, 
58. P 5) 


ire now making excellent progress 
ind four-ply types commer 

trucks and bus« The wire tire 
_ is a little different. It's the 
ARG 


Wire tire, developed to meet the 1000-F temperature re- 
quirements of space flight landings, takes its cue from the 
familiar wire brush. It's blowout-proof, of course; and, 
says Goodyear, shows load deflection characteristics very 


similar to those of conventional pneumatic units. 
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DEVELOPMENTS TO WATCH... 


New-type farm plow that requires less pulling power 


ind does a better job is claimed by Soviet engi plowshare. Ho r, they sution, much _ better 
neers. It uses a combination oscillation-and-shearing results are achieved v pecially designed pair 
system which is said to reduce the tractor pull needed brators mounted in st way that the lower 
for a 5-plow unit by 35 to 40% and increase th nd of « igl gle to the direction of 
depth of cut 20 to 30 it the same time pu ( r cr a ght angle to the trans 
For the prototype unit, the design engineer rs is equalize ist. With units so 
staff members of the Technological Research Insti mounted, a ibrati requency of 10,000 to 
tue for Tractors and Agricultural Machinery) simph 14,000 cpm, tl Isslans S$ t is even possible to 
borrowed a vibrator from a cement-mixer and plow in winter n the gro s frozen, with a 


iounted it vertically on the beam that carries th« furrow 


Better soldered joints . 


echanized hot dip soldering s 
uts, for instance) are promised 

resin soldering fluxes, de\ LIsé ICKU] 
Shell Chemical Co Ltd lin vl rate ind di 
ports the formula substitut ' h { 1p molten sold 


lene glycols for the common! 


Transistorized circuit- breaker 


loped by Centre d’Etudes et Recher 
France aims to overcome ik letect | ( ity of imposed 
of amperometric systems in detecting ‘ irre! ‘ cah d I ittle wheth« 
It’s specifically designed for use o1 
where explosion and fire hazards I wt circu resistance 
the Centre, it may be used he 1 vorh lo i. inten f the current 
ic machinery installation tepped up, and tl | 1 swings into action 
major elements: An electroni ff the f t ystem. The 
f S000 cps that is fi in detect 
to be controlled; and 


the system automatic 


Fasteners with a plastic “skirt” 


iling, and insulation have b 


ium Elecktron Ltd, PO B 
Junction, Swinton, Ma 


not yet in commercia 


made available in mit 
ring evaluation in 5 sizes f 
diameters of 0.540 to 
1.4 to 0.7. At present 


plastics may be used 


Skirted nuts and bolts developed in England will be 
made in a variety of materials They’re called Galvanuts 
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/n principle . 


in performance... 


MOST ACCURATE OF ALL MECHANICAL VARI- 
ABLE SPEED DRIVES. Turning P.1.V. control 
screw varies effective diameters of two sets of 
conical grooved wheels—spreading one set, clos- 
ing the other. Self-tooth-forming chain auto- 
matically adjusts to provide desired ratio between 
input and output shafts, providing accurate 
transmission of power on this fabric coater. 


or positive, intinitely variable speed control 


...there’s nothing like P.I.V. 


Here's a variable speed drive that ts truly unique. Unlike 
conventional designs, Link-Belt P.I.V. with its all-metal 
chain drive is not dependent on friction tor transmitting 


powel aan > 
P.1.V. permits fast, easy speed changing too. You can J , 
select any speed in its range—find it instantly, hold it clea 4 
indefinitely. No bother stopping the drive " > 
s © . YAR A 


Because Link-Belt P.I.V. (Positive, Infinitely Variable) 
drives are fully enclosed, atmospheric conditions can't 
affect their efficiency. They're made in 8 sizes, 16 standard 
types. Ask your nearest Link-Belt office for Book 2274. 


BLE PEED DRIVE 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1 To Serve Industry There Are Link-Belt Plants and Sales Offices in All Princip 
Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs. Rept 
roughout the World 


sentatives TI 
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DEVELOPMENTS TO WATCH... 


Washington 


Squabbling over rival Bomarc 
| Nike-Ilercules anti-aircraft missil hit 


aster plan 

mtinue produchon 

itly reduced rate for both 1} 

to cut scheduled spending for th 
Bomarc and Army Nike-Hercules b 


= ? 
ome $1.5-billion over the next 


1 reduction of 


American Nobel Prize scientists 


| almost unanimously that government 
vn entific development Sixt 
tists questioned by the Senate Constit 
Subcommiuttec ikl estnictior 
CSC irch IS nO 
{ they igT¢ 


OM 


10-year atomic reactor design plan 


th rmovernment for th 


clisclosed r 


No missile mail .. . 


inne i i 


} 


plan T 


Lhe PO ¢ 


An electrodialysis method .. . 


vater on shipboard that 
vstems is claimed 

their converter 

ing boiler It i 


inipla t polvchloroviny! plastic 


PRODUCT ENGINEERING - JUNE 29, 1959 





WHAT'S HAPPENING IN... 


Magnetogenics 
rates support 


\ plea for increased attention t 


magnetogen the art of generating 
high magnetic fields,” comes from HI 
Il. Kolm and Simon Foner of MII 


Lincoln Laboratory. ‘They believe it 


i 
could pay big dividends in advanci 
cryogenic research (by helping 
create and maintain ultralow t 
tures—(PI Aug 4°58 p 
tudying such solid-state phen 
as para- and anti-ferromagneti 
nance 

High magnetic fields have two maj 


ibilities They can align 


magnet 


dipoles; they can deflect movin 
charges. Both abilities can be ipplied 
not only in cryogenics; but also in 
the study of nuclear particles and in 
optical spectroscopy 

Magnetic fields up to about 30,0( 
gauss can be produced readily by usin 
clectric current to magnetize iron. B 
though, circulatin 
current is needed. ‘Thi 


yond this range 
require cn 
mous amounts of power, and all of it 


As Kolm 


in electroma 


must be removed as heat 
and Foner point out, 
net enjoys the unique distinction of 
having zero efficien 

I'he earliest effort at very high field 
was by the Russian play icist Kapit 


it Cambridge University in 1923. He 
obtained 500,000 gauss for several 
milliseconds by draining a battery of 
small 


olenoid; and later had a good deal 


storage cells through a very 

of success with a larger solenoid pow 

ered by the short-circuit current of a 
megawatt ac generator. 

Now, taking advantage of imp 
ments in encrgy-storage capacitors and 
techniques of transient measurement 
Lincoln Lab researchers believe that 

ord can be breached and reproduci 
ble fields above 750 kilogauss can be 


ittained 


lhey’re generating high mag 
netic fields by 


condenser bank through small, helical 


discharging a 3000-\ 


lenoids of low inductance without 
the use of a transformer. The con 
nection is established by a triggered 
park gap im ail 

In this type of operation, say Kolm 
ind Foner, the energy dissipated dur 
ing the pulse is small compared to the 
magnetic energy stored temporarily in 
the solenoid, so the resistance of the 
olenoid is of little importance. It 
thus becomes possible to use “ma 
terials of much higher strength and 
flow-resistance than copper.” Lincoln 
Lab is now using helical coils m 
hined out of a solid rod of beryllium 
opper, tempered, then compressed 


Cpal imng w ish rs; and 


but not yet 
tungsten-carbide helix 

Ihe lab is also testing n 
components and 
to reach for still 


h iS made, 


flux con 
hig her k 


Atom briefings 


International atomic energy de\ 
ments, ranging from radiation res¢ 
in Berlin to heavy water product 

in Egypt, will be covered in a 
bulletin to be issued quarterly by the 
Public Information Div, International 
Atomic Energy Agency, Karntnerring 
ll, Vienna 1, Austria. The bulletin 
will have articles by leading scientists 
nd list conferences and exhibition 
Atom explanations: How d 1 nu 
lear reaction differ from a chemical 
What is half life? Who 


discovered element 93 | 


caction? 


related questi 
itomic energy, the Publi 
Office ~ the Savannah 


installation has _ prepar 


ffset-printed booklet 


thes¢ ind 


gned for the general 
till a good reference 
Single copies of The New 
\tomic Energy are free of « 
Office of Public Relat 

PO Box A, Aiken, S¢ 





Safe turn-off 


\ water oper ited 
that can shut off 
supplic ; in the lab in case of 
ment or drain failure has been d 
veloped at the USDA Apricultural 
Research Center in Washington 

As | W l oepfer of USDA 
scribes it, the unit consist 
solenoid valve, a relay, and a series of 
tubes through which water (or am 
Water from the 


potential trouble-caus« this ca 


other liquid) flows 


the condenser of a soivent-extractor 
fills tube A, constricted at the bottom 
and overflows into tube B 

Normally, both tubes are 


12 





drain; and, when A is filled with 

hydrostatic pressure causes the 
in the U-tube at the bottom 
rise im the open arm and clos 


the elect: i] 


1h) uTy 
contact (iron alloy 
W hen 


uit opens the solenoid 


platinum strips are used 
losed thi IT 


ilve and permit the 


continuing flow 
if wate 

If, however, the lines from the 
disconnected ort 
logged, and water fails to reach A 
shifts to th 


and the water 


mdenser become 


the mercury column 
right, the contact open 
ind electric heaters are automaticall 
hut off. To restart the device, A i 
manually primed—preventing a 
dental restarting 


Hydrostatic switch, built from standard 


components, provides for rapid, safe 


shutdowns when lab eauipment fa 
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WHAT'S HAPPENING IN... 


Paper-thin steel 
gets structural jobs 


High-strength cvlinders can be O 


duced from steel k than 0.01 in 
thick, design engine it several com 
panies are proving 
Ryan Aecronaut 
making rocket cvlind 
strips of thin stain 
a mandrel, and achi¢ 
ths (unc 
of 300.000 
Savs Ryan 
had difficulty 
psi in a single thicknc 
spun or rolled and 
solid-wall cylinder 
nique, V.UUS-1n tri} 
welded after wrapping 
welded straight throu 
welding technique 
cess, Ryan sav 
Meanwhile, Conva 
pellant tanks of staink 
than a dim Her 


reinforcing band 


t gage being | 


pressurization 
the tank 

ture ind keep 
when struck 


Thad 


Spray-on vinyls 
challenge preclad sheet 
While 


changing from sprayed paints to 


clad vinyl-metal laminate 


1 200d many COTM panne 


product appearance and 
ations, at least one compan 
in the opposite direction 
Fisher Body engineers are n 


cifving textured steel (PI Mar 1° 
"58. P 73). « 


4 


vated with Spray-on vin 
dispersions for such parts as inter 
trim panels on which the clad meta 


has been used Adi 


system, they say, are that commercial] 


intages of thi 


ivailable textured metal can be used 
ind it can be formed and welded witi) 
out loss of texture—and before thx 
coating 1 ipplied Chu there need 


l Other ad 


be no uncoated cut edg« 
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a’, Fe t= ol Ee 


lors and quantities do not 

to be scheduled from the steel 
uurce, much less care is required in 

handling the metal before and during 
forming, and 
it the 
Using a vinyl dispersion supplied by 

Ka bal Inc, Mi h 
Body engineers sav they have 


been able to 


rap metal can be sold 
usual rate 


Birmingham, 
lb isher 
obtain smooth, lustrou 
iting to | mils in’ thickne 


tin bout 15 it ) | 


Nylon 11 to 
make its debut 


I:xcellent electrical prope tics 
od dime ! ional tal lity are 
haracterize a nvion 11. now 
lable from Belding Corticelli 
lustries. Now France (by 
()rganico SA but slated for domesti« 


production, this resin 


made in 


said to have 


the lowest moisture absorption of 


nv nvlon produced commercially, and 
l broad 


forming-temperature rang¢ 


vhich permits production of unusually 


Dielectri 


r¢ pice 


from 0.1 
hiams power factor, U0 
OF at ¢ evek ind dielecti 
istant LOUOO « kk 3 to 4.7 
Belding ¢ 
competitively 
Note: for information on bearings 
vated with nylon 11, see PI May 


» O60 
I 


orticelli savs the res 


priced.” 


Scarce materials: 
almost none left 


Of the 74 matenals now on thx 
tockpile list of 
materials, at least the basic objective 
have been met for 63, says the Office 
of Civil & Defense Mobilization; and, 


ror two 


strategic and critical 


more, enough is on hand in 


ther government-owned inventories 


to meet the basic figure. Thus, only 


9 can be said to be “scarce”; and two 


of these aren’t really metals-——they’re 


diamond dic 
What's left? 


ade bauxite 
ibers, chem 

vill In} 

nium, and 

OCDM 

! fOCK] 

thing t 


will he cs 


briefs 


Foamed polyvinyl butyral 


Better-quality stock shapes of 


hE fh 


piasti 


Molybdenum’s properties 


Batt 


ley 
DMI 
1\ lable ti 


thers on s} } 


Change in generic nam 
hol fiber 

lrade Comm 

rules for adn 

tile kiber P1 

P\ \ tibe 


\ i how b 


ind must be 
li 


Carer 
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THE 3M CHEMICAL DIVISION ANNOUNCES 


fluorel 


BRAND ELASTOMER 
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THE RAW MATERIALS OF PROGRESS 


New fluorinated synthetic rubber offers top performance 


in contact with oils, fuels, solvents, acids at temperatures over 


400°F. and under some service conditions at temperatures 


up to 600°F. And it’s particularly easy to process and mold. 


Even at extreme temperatures, FLUOREL 
Elastomer maintains excellent resistance to 
compre.sion set. Approaching 600°F, elongation 
and hardness do undergo a slight change. Yet, 
no matter how hot it gets, FLUOREL Elastomer 


will never support combustion. 


On the other end of the temperature scale, at 


— 50°F. thin sections may be bent. 


As well as being highly resistant to corrosive 
fumes and many fluids even when they’re 
blistering hot, FLUOREL Elastomer shows no 
change after one year’s exposure in a heavy 
industrial atmosphere. Ozone resistance? No 
cracking after 200 hours’ exposure at 150 ppm 


by the bent loop method. 


FLUOREL Elastomer exhibits electrical prop- 
erties comparable to those of electrical grade 
vinyl chloride polymers. That’s indicative of 
good performance, but specific data is yours 


for the asking. 


To complete the property picture: FLUOREL 
Elastomer is moderately resistant to gamma 


radiation emitted by Cobalt 60. 


EASY TO PROCESS— Besides being easy to proc- 


ess on conventional equipment, FLUOREL 


Elastomer is easy to compression mold and 
extrude, and it can be bonded to most metals 


with adhesives. 


No doubt about it! FLUOREL Elastomer is an 
important newcomer to the ever-expanding 
family of 3M organic fluorine compounds. It’s 
the direct result of the same pioneering know 
how and research that have made :}M a leader 
in the chemical industry. Following the tradi 
tion of its many predecessors, FLUOREL 
Elastomer should greatly extend the perform- 
ance range of applications requiring elastomeric 


materials. 


APPLICATIONS — FLUOREL Elastomer is now 
either in use or under evaluation in the missiles 
and aircraft, automotive and chemical processing 
industries for oil seals, “O”’ rings and gaskets. 
Tests and field reports are encouraging and 
suggest other applications as yet untried, such 
as fire walls, air ducts, fuel cells, fuel and hy- 


draulic hose, diaphragms and tank linings. 
For complete data, at our expense, write: 3M, 


Chemical Division, Dept. KAS-69, St. Paul 6, 


Minnesota. 


CHEMICAL DIVISION 


WMiienesora (fining ano JYfanuracrurine company 


o ++ WHERE RESEARCH IS THE KEY TO TOMORROW 


PRODUCT ENGINEERING - JUNE 29, 1959 


CIRCLE NO. 15 READER SERVICE CARD 


15 





BLAMING COIL BURN-OUT | 
ON THE SOLENOID? 

THEN TAKE A CLOSER LOOK: 
AT THE WALVE! 


SPOOL and 
POPPET Valves 
bind and stick 

as dirt collects... 
overload solenoid 
and cause coil 
burn-out. 


“SHEAR, nea” Valves 
are not sensitive 
to dirt... 
always retain 
solenoid power 
margin. 








VALVES 0 to 10,000 P. S. 1. 


VALVES 0 to 10,000 P. S. I. 


Sn 


EXPLOSION PROOF A.C. and D.C. 


SOLENOID “swéam seac” 


SPOOLS and 
POPPETS leak... 
can't compensate 
for normal wear. 


VALVES 0 TO 10,000 P. S. I. 


“swéam sea” Valves 

stay leakproof... 
a spring takes up 
the normal wear. 


ASK FOR 
CATALOG 
V-59-60 


CONTROL VALVE DIVISION 
Wa 
~ Warksdale valves 
5125 ALCOA AVENUE ¢ LOS ANGELES 58 © CALIFORNIA 
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10,000P.S.I. 


(WAY VALVE 
FOR LIQUIDS OR GASES 


LOW HANDLE LOAD 
(ONLY 12 LBS. FOR 2” VALVE 
AT RATED PRESSURE.) 


90° TURN OF HANDLE 
POSITIVE STOPS ON 
EXTREME POSITIONS. 





DETENT STOP IN CENTER 
(OPEN CENTER OR CLOSED CENTER 
FLOW PATTERNS.) 


STAINLESS CONSTRUCTION 
THROUGHOUT 


LARGE BALL THRUST BEARING 
FOR EASY OPERATION 


LEAK-PROOF “SHEAR-SEAL” DESIGN 


This new four-way valve series comes in pipe sizes from 
Y%, to 1 inch, but may be obtained with tube, AND 10050, 
or any preferred special high pressure connection. It will 
withstand surges of up to 15,000 P.S.I. without damage 
to the valve's sealing qualities. It is designed for a burst 
pressure of 30,000 P.S.I. 


No port to port leakage occurs in the detented positions 
because of the exclusive ““Shear-Seal"’ design. 


Long, maintenance-free service is assured because the 
optically flat metal to metal sealing surfaces of the seal- 
ing rings and mating rotor faces are protected by staying 
in constant intimate contact; flow is always through the 
center of the ‘“‘Shear-Seal"’, never across sealing surfaces 
(as in conventional valve design). Sealing qualities actu- 
ally improve as the self aligning ““Shear-Seals"’ lap them- 
selves to a more perfect fit with each valve operation. 


Of course, there is no external shaft leakage, because 
the pressure is confined to the flow passages. 


Write for Catalog 59-60 


arksdale valves 


CALIFORNIA 


CONTROL VALVE 
DIVISION 
5125 ALCOA AVENUE e LOS ANGELES 58 @ 
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Americans have been looked upon for years with 
awe as the world’s free spenders. We as a nation 
use money as a universal problem solver, and are 
quite upset when we discover on occasion that 
we've not solved any problems but simply have 
been regarded by others as profligates and fools. 

We follow somewhat the same practice in out 
donations, our memberships, our support of 
causes. We assist endless well-meaning but mis 
guided—or even self-perpetuating or dishonest 
charities. We all seem to have missionary pocket 
books. We’re joiners, whether or not the joining 
is worth while. We lend our names to endless 
tempests in, or over, teapots. And often, in th« 
process, we miss the chance to do some real gi\ 
ing from the heart 

In recent weeks, I have had occasion to study 
it first hand two rather unusual organizations, 
ne local, one national, that may illustrate mi 
point. Both are primarily concerned with engi 
necring as a profession, and both are in need of 
sponsorship and support. Neither gets enough 
because it is not a flambovant publicity secker 
or fund-driver. Both deal with the next genera 
tion of enyineers and technicians; both seek to 
help the youngster with good potential rather 
than to haul at the mediocre or rescue the bad 

The first of these is JETS, the Junior Engi 
neering Technical Society, established some nine 
vears ago by Michigan State University, but with 
most of its growth in the last three vears. It 
eeks to set up and provide materials for th¢ 
operation of high-school engineering clubs simi 
lar to the older and more-familiar science clubs 
It now sponsors some 500 chapters in 40 states, 
f whose members 91‘ 


nginect It 


go to college, 64% as 


obviously ready for national o1 
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ganization and expansion. All it needs is spon 
sorship. But whence will the sponsorship come? 
In our profusion of engineering societies, there 
is no one over-all one that has the strength or 
the funds to do it. Foundations show little inter 
est. It looks as if the job will have to be done 
by industry or engineers through donations. Some 
major corporations have already undertaken the 
job of assistance—corporations that understand 
that engineering must start with interest, and 
that the high-school level is the place to start 
I'he other organization is the Delaware Valley 
Design & Drafting Council, which I mentioned 
previously (PE—Mar 30 °59, p 4] It has re 
cently held its second awards dinner, at which 
certificates were presented to high-school teachers 
who completed a 14-week seminar on drafting 
practice, as well as statuettes to high-school stu 
dents who won them for excellence in drafting 
Projects of the latter were shown at the Delaware 
Valley Industrial Arts Fair. The objective of the 
DVDDC is to improve and coordinate the teach 
ing of drafting in its area. Thus far, the 3-year 
program has been supported largely by donations 
of time by engineers and materials by local in 
dustry. Word of th 
ever, so that local operation 1s becoming difficult 


work is spreading, how 


ind a number of other areas are asking for details 
Chis suggests nationalization of this organization 
is well so high-school and institute drafting train 
ing everywhere can be coordinated. Industry is 
the direct beneficiary, and a relatively small local 
outlay, plus dedicated engineers to manage it 
will do the job 

So here are two places for the world’s givingest 


people to give to the future of industrial America 
We'll be pleased to upply addresses 


[i fAittac— 








Your customers will 


“Count their Blessings” 
when you give them built-in 


VEEDER-ROOT COUNTERS 


They can count on getting all the 
performance you build into your pro- 
duct, when you build-in Veeder-Root 
Counters. For then they can: 


Get up-to-the-minute production 

records 

Get closer production Countrol 

See positive proof of your service 

guarantee 

See when maintenance is coming due 

Avoid costly errcrs, waste, shortages 

Get extra profits in resale of VR 

Counters 

And what’s more, built-in Veeder- 
Root Counters give you a new mer- 
chandising feature that builds up sales. 
Count on us to show you how. Write. 


NEW HIGH SPEED, 
DIRECT-READING COUNTER 


can operate continuously at 6,000 rpm. It features a 
directly geared second wheel which reduces wear . 
also a means of providing an instantaneously corrected 
direct-reading in case the second wheel is not fully 
within the window. 

UNCORRECTED READING CORRECTED READING 


Veeder-Root .. 


Everyone can Count on HARTFORD 2, CONNECTICUT 


Hartford, Conn. ¢ Greenville,S.C. * Altoona, Pa. * Chicago 
New York ¢ los Angeles * San Francisco * Montreal 
Offices and Agents in Principal Cities 
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NEW “SCREECH-FREE” TIRES demonstrate how the 
versatility of Butyl gives product designers new freedom 


B 


ENJAY COMPANY, INC., /> 


PRODUCT ENGINEERING - 


JUNE 29, 


¢ Sy 


EXCITING 
NEW 
PRODUCTS 
THROUGH 


rerro- | | BUTYL 


CHEMISTRY 





Vew York 19 les « New Orleans « Tulsa 
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HERE’S HOW IT WORKS 


The tables at the bottom of the page 


methods for choosing new products—Profit anc 


those projects which give largest z; Dynamic Payoff 


projects which give largest z In both cases 


hosen from those available for that year (shown in 


” from projects started the previous year. Compar 


requires that only three projects can be develope 


year but any number can be in production. A th 


Hypothetical Projects 


a 


at 5 


tarted in the year available become useless in future years Old 
reevaluated each yeor computing a new value 


npete with the five new projects available for that 


were generated using Monte Carlo 
and t’, (for computing z’) are 3 years 
sen using Dynamic Payoff forn ula 


company by $2,630 


Computations 





No. | P 


T 














eshte. 


—— | ~——- | 
-. - .o  *s 
3s S8es8 


- 











Boe 








Profit and Cost Method 


Dynamic Payoff Method 








Cost Profit 


Year Project per year per year 


Comments 














j | Cost Profit 


per year per year Comments 


Year Project! 


—~NOas we 
=. ° = } 
' 


is 


evelopment complet 


88882 383 
ss 


le 
_ 
°o 


Development complete 


Development complete 


NWN 


Development complete 


sss ks 


Development complete 


n~—-WN 


Development complete, 6th yr 
Development complete, 6th yr 
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uahion on } 
complete CX] 


; 


Product life, 


; 


Net profit per year 
; | ; 


Estimating the parameters 


Development time t 
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How to hang 40 tons of beer 
from the ceiling 


These vessels, called ‘‘Dual-Paraboloid’”’ fermentation tanks, are shaped 
like giant toasters. They’re 21 feet long, 13 feet high, and 12% feet at the 
widest point. Solar Chicago, Division of U.S. Industries, Inc., makes them 
from 13-gage Type 304 Stainless Steel sheets that are curved and welded 
together to form a cornerless interior. 1” x 4” ribs are welded around 


the outside of the tank and all welds are ground to a uniform finish. 


Each of the tanks will hold 450 barrels, more than 40 tons, yet the 
tanks themselves are so light that the entire load will be hung from the 
ceilings of modern breweries. The formability, weldability and strength 
of Stainless Steel permitted this unique design. Because the Stainless 


is so strong, they could use thinner, lighter walls. 


These tanks weigh 5 tons and they will replace old, square-cornered 
ones that weighed about 20 tons. Breweries are happy . . . the corner- 
less, Stainless tanks are easier to keep clean, and because they’re off 
the floor, the plant itself stays cleaner. And because they’re Stainless 
Steel, they will probably never have to be replaced. 


USS is a registered trademar 


United States Stee! Corporation — Pittsburgh 
American Stee! & Wire — Cleveland 

National Tube — Pittsburgh 

Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron —Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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Rocket-like Train Borrows Ideas (he design ha 


t 
( 


From Our Missiles mountainous, hig 


riba TOC 


Lonyvo \n mautical expert is « | | i 0 tional Railwa 


Report Automatic Circuit Testers 
Will Slash Airline Maintenance 


BerMonr, Canin Srorkes th 


} 
} f \ 
} 0 } Hh 


, 


E+ 
ee ‘. x 
Pe “= 
«oe 
Overland travel at 460 mph . 
is predicted for a ‘sonic sliding rocket’’ under development in Japan. Here is a 1/20 
scale model in plastic positioned through two of the roller quides (spaced at interval 


which are expected to slide it across country 
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-Thun foil facing 


foomed bonding 
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Thin foi! facing \' Face plote 


‘iu Simpler, Less-expensive Honeycomb 


1 


Pressed-metal Method 


Seeks Backer 
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Flexonics 


Applied Research... 
Development...Testin 


et 
3 








— 


Flexonics Research Laboratories is 
the unique combination of excep- 
tional talent . . . practical thinking 
.. . extensive experience . . . and 
very modern facilities. 

The areas of primary interest are 
environmental engineering, hy- 
draulics, pneumatics, mechanics 
and metallurgy. 

Our laboratories perform vibra- 
tion, shock, high soll ann tempera- 
ture, sand and dust, altitude and 
salt spray tests. 

Functional testing includes liq- 
uid and gaseous flow, high and low 
pressure, impulse, applied motion 
and leak detection. 


You are invited to write for 


your copy of Flexonics Capo- 
bilities Summary. 


R-600 


RESEARCH LABORATORIES 


* of 


rai FLEXONICS CORPORATION 


is 851 N. State Street 
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| catalyti 


| catalyst 


low-pressure polyethylene system, is a 


technique, starting with 


sodium hydride, lead, and ethylene 
and using an aluminum trialkyl as the 
Ihe importance of the proc 
ess—and its major difference from pre 
that 


sodium as an 


vious methods—is it produces 


liquid end 


product, 


rather than solid aluminum or othe 


materials—and the liquid metal is far 


easier to handk 


But “easy” is a relative term, and a 
small” plant may still be pretty big 


Ethyl ¢ 


out, this is only one of several 


l‘urthermore, as orp points 
EI 
processes now being explored; one of 
Ethyl, cuts 


consumption in 


sodium and 
half and 
eliminates need for rec 


A report on r 


which, says 
chlorine 
virtually cling 
of lead 


is scheduled to be issued “in the 


cent idvances 
neal 


ARG 


future.’ 


Design 10 Million-watt Plasma Arc-Jet 


Mass.—A 


high-pressure are 


10-million-watt 
plasma 


EVERETT, 
generator 
simulates the conditions in 


curred by 


W hic h 


a nose cone or satellite ™ 
entering the earth’s atmosphere has 
Avco-Everett Re 
The 


ator is operated by a de power source 


been developed by 


search Laboratory here gene! 
capable of supplying 10 million watts 


of power to the arcs. It operates at 
pressures encountered by ICBM nos« 
satellites 
heating conditions 
Details of the 
revealed in a paper presented befor 


Ame! 
it San Diego br 


cones and at peak re-entry 


giant generator wer 


the semi-annual meeting of the 
ican Rocket Society 
Peter H Rose, William E Powers and 
Daniel Hritzay of the Avco-Everett 
Research Laboratory, who developed 
the facility, The 
generator complements 
tube (PE—June 1, °59, 

Ihe plasma generator consists of 
4-in.-dia 


Five are 


electric arc 
Ave y's 


p23 


plasm 1 


shock 


five arcs exhausting into a 
spherical plenum chamber 


are used instead of one because of the 


impracticability of cooling a singl 
unit of this power level. Each of the 
five nozzles are supplied from sepa 
rate power sources to msure a uniform 


distribution of power. The remainder 


of the device consists of a high pre 
sure alr supply consisting of a wate! 


cooling system, two 5000-gal 
Worthington 
water pumps, and a de power supplied 
by 2000 Willard truck batteries 


I'he air to be 


water 


tanks and centrifugal 


heated is injected 
through 
his 


‘ributes the arc in 


tangential injection ports 


swirl of air stabilizes and di 
the water cooled 
\ graphite cathod 


1 water-cooled holder and i 


( yppel inode 
held in 

fed by a 
Cathode currents are up to 6000 amps 


The 15 


»,000-deg air passes over model 


motor-driven power screw 


so that 


behavior 


scientists can stud 


under this condition 

lhe device can duplicate bot! 
nar and turbulent flow conditi 
his is 
portant as it is known that 95% of the 
material lost by a typical high pet 
formance ablating nos¢ during 
is lost by turbulent ablation 


Ihe facility provides a means for ey il 


1 model body. extrem 


COTIC 


re-entry 


uating the performance of an iblating 


material under realistic duplication of 
This is of special 


I 
! 
many Case Wilere¢ 


re-radiation from the hot ablatins 


back to the air contribute 
large reduction in the effective heating 


rate experienced by a bod 


re-entry conditions 
significance in the 


face 


Che early ablation experiments px 
formed on the 150-kw electn 
tunnel led to the 
Avcoite, an 
type 


] 
devel pimnent Oo! 


] 
mat il 


iblating 
Thor-Able nos« 
vehicle, flown 


first successtu 


on one con 
he re-entry April § 
this year, was the ul S00 
mile nose 
the South Atlanti 

Research has been 
USAF’s Ballistic Missile 


earch and Development ( 


range 


> 





Gage Measures 


Irregular Surfaces 
VIENNA—Two 


have won a patent from their govern 


Rumanian engineers 


ment for inventing a gage that meas 
ures surfaces of objects with irregular 
contours. The gage operates by count 
ing electrical impulses along each flat 
urface, then totaling these impulses 


to obtain area for the entire surface 


Che apparatus includes two rollers 


that move along the work object; 
shims, mounted on the rollers to close 
electrical contact points; an impulse 
collector that 


yperates a rotating hand; and an ele« 


generator; an impulse 


tronic counting mechanism. The roll 
svnchro 
revolution of the 


rollers move for 


rs and rotating hand are 
nized so that on 
hand occurs as the 
ward one centimeter (0.394 in 

When the object to be 
presses against the shims, it closes the 
electric circuit that links the 


ollector with 


measured 


Impuils¢ 
otating hand and ele 
Hence, the 


1 point-by-point 1 


tronic counter rollers 


provide iding as 


Shims 


inventors sa\ 


they move across the object 
wre 1 cm apart. The 


that their gage is accurate to within 


1% * 


ASA Sets 
Bearing Standard 


NEW YORK—The 


ards Association has set new 


American Stand 
stand 


irds_ for precision ball 


bearings to suit the high requirements 


instrument 


for precision in today’s advances in 

struments and mechanisms especially 

for aircraft and missiles 
I'he standards establish 


dimensions and tolerances, 


boundary 
size classi 
used for selective 


fications assembly, 


internal radial clearances, and certain 
other requirement 
Completed during the 


1958 by the 


summer of 
ASA Sectional Commit 
tee B3, the new standard was ap 
proved in January, but has just been 
published. It grew out of a standards 
recommendation of the Instrument 
Precision Ball Bearing Committee of 
the American Ordnance Association 

The new standard is presently be 
ing considered as a world-wide rec 
ommendation by the International 
Organization for Standardization’s 
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AQUEOUS EMULSION 
RELEASE FOR MOLDED 
SYNTHETIC RUBBER 


The range of silicone release agents for 
molded products marketed by UNION 
CARBIDE has been further widened. 
Latest is a silicone oil-in-water emul- 
sion with excellent compatibility for 
organic materials. This property of the 
new non-methyl emulsion is in the com- 
patibility area between that of dimethy! 
silicone oils (very low) and that of 
organo-substituted silicones (high). 
Outstanding among the features of 
the silicone emulsion are its inertness 
and ease of removal (any common sol- 
vent can be used) from mold and prod- 
uct. These advantages permit use of the 
emulsion in reactive systems without 
risk of harmful side effects, and elim- 
inate the difficulties of subsequent 
painting or labeling. The silicone emul- 
sion itself is nonionic, stable, 
no more corrosive than wa- 
ter, and has a pleasant odor. 


trade-mark of Union Carbide Corporation 


ei Site). 
The term “Union Carbide s a registered CARBIDE 
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Manufacturers of automobile mats 
and home floor tiles have discovered 
that the silicone emulsion speeds pro- 
duction and gives a clean product. In 
emulsion-type waxes and polishes, the 
emulsion is added in trace amounts to 
increase mar and scuff resistance. 


LOW-HEAT CURE FOR 
HIGH-HEAT VARNISH 


A new silicone varnish, developed by 
UNION CARBIDE, requires only relative- 
ly low curing temperatures in ordinary 
ovens and regular drying equipment. 
Baking ovens capable of 275° F. or 
higher temperatures can be utilized, 
following routine procedures for var- 
nish dip and hake. 

The new silicone dipping varnish is 
approved for electrical insulation, Class 
H applications—as in transformer coils, 
motors, generators, and other equip- 
ment. It is equally effective for high 
temperature and/or heavy duty, con- 
tinuous service, in large or small appa- 
ratus. 

Silicone varnish with low tempera- 
ture curing properties provides a non- 
tacky surface with less weight loss than 
other silicone varnishes. It gives high 
build and gloss, with good impregnat- 
ing and bonding. 

In addition to heat resistance, the new 
varnish is resistant to humid and cor- 
rosive atmospheres — important causes 
of insulation failure. No additional 
water repellents or chemical-resistant 
coatings are needed to obtain full pro- 
tection. 


PREVENTING SURFACE 
OXIDATION OF MOLTEN METALS 


A high-boiling silicone oil, floated on 
the surface of molten metal used to heat- 
treat nylon cords and yarns, is helping 
British textile processors to prevent at- 
mospheric oxidation of the metal bath 
The temperature of the metallic mixture 
ranges from 160 to 240° C., and the 
method has been patented. 

This is a practical example of the 
heat-resistance of films formed by silli- 


cone oils. 


The Silicones Man is accustomed to 
helping solve problems like these... 
and he may be able to help you, too. 
For background information on these 
and other applications, write Dept. FP 
0903, Silicones Division, Union Carbide 
Corporation, 30 East 42nd Street, Neu 


York 17, N. Y. 


SILICONES 
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lcchnical Committee 4, Ball and 
Roller Bearings. Copies of the stand 
3.10-1959, are available from 

East 45th 

® 


L_~<s = 
unin ene Tol Bristol-Siddeley Bares 
Rotors - ° 
Detail of New Engine 


| INDON Bri tol-Sidd<¢ 


PROPELLER DESIGN , nce ict deta of new BE 
AND PRODUCTION ; ( | enya = F oht . 
SPECIALISTS he frm ss the dicted fan 


has a thrust-weight ratio highe 


~— ' 1 ] O ‘ isting rbo. 
U.S. Propellers open up new per- ; than that of any existing turbojet 
formance capabilities because of This means that high speed aircraft 
ir re speci od e i- Aircraft : . 
cae of 20 pRnie pote pee Propellers can be designed with both VTOL and 
«V years Sez é 


, . . ' stics roatt il] 
development, design, engineering STOL characteristics. Such craft wall 


and volume production of propel- climinate the need to carry the dead 
lers, fan blades and mass air weight of vertically mounted lifting 
movement devices. Manufactur- ; ; 
ing in metal, wood, plastic and powerplants useful only for take-on 
honeycomb core. Your inquiry is . ind landing 

invited. Literature on request. Bi ere 
Wind Tunnel! and dTISTOL-SIAACI¢ 
Air Movement f the BE. 52 is 

Systems > 


the Olvmpus, 
hborhood of 


{ 


U.S. PROPELLERS aoa tt 
INCORPORATED — ee IP O1.¥ ia Be Ec ietis Ma 
tague St., Pacoima, Calif. | dint lll ; 


el consumption 
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, New CeramicApproach 
to Aircraft Insulation 
J Los ANGELES Ceram for imsulat 
~~ 3 airs eager ace yeaa 


We Furnace Braze Stainless Alloys 


To eliminate problems of distortion, is as Shee 
stress, oxidation, and porous welds it Marquard 


ral types of tl 


— been developed ‘hes embody man 
I'he advantages of stainless alloy brazing in dry 


hydrogen or vacuum environment furnaces are mbination rel IS THC ind 
many. And the use of brazing for high-tempera- cram mat 

ture service parts is growing just as fast as luce 
potential users learn to design for it. We offer e \\ 
technical design assistance to further the ac- 

ceptance of this modern joining technique. Ten 


} 
t 
+ 


resh f i 

tain] ind molybdenum 
. . ] , | 

years of pioneering this field, plus operating , e l'xpanded metal of mil 

three stainless processing plants, plus manu- Me bdcenum 

facturing our own Nicrobraz® brazing alloys, 

fully qualifies us to give initial guidance to your 

design crew in planning brazed stainless com- 

ponents. Call ‘TWinbrook 3-3800 in Detroit, or ibers of ceramic material, pn 

write to find out how we might help you. ! iluminum silicate and quartz 


ind tantalum 


metal randomly onented 


STAINLESS PROCESSING DIVISION ceric marian iat 


WALL COLMONOY CORPORATION 
ceramics that lave 


ss 19345 John R Street « Detroit 3, Michigan ’ 
There are Wall Colmonoy furnace plants in Detroit, Michigan: . . ney -_ ith refra 
Morrisville, Pennsylvar nd M », California ; ; } : 


lle 1s) ntebell 
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silica 

* Phosphate bonded 
coma and chromia 

@ Pure 


aluminum zirconia 


network of reinforce 
firmly 


metal. ‘hes 


Continuous 


ments are required to anchor 
the coating to the b 
reinforcement ire I ad or. resist 
ince welded to th ) ap 
plication of coating 


WHAT THEY DO 


vithstand 


Such reinforced 


steady-state tempcratures mn the range 
ot 2500 4000 | Phe ilso 
drop through the 


10.000 Btu 


cause a 
thermal system at 
steady-state heat flux of 
sq ft hr greater of ipproximatel, 
10 for 
Anu they have rmal 


tivity in the ran 


i: material heated on one sick 


only conduc 


in. ty 


Jet Drone Electronics 


First US over-the-horizon radar command 
strated by Sperry 


system 


guidance system is d 
Gyroscope Co. The 
called 
single 


employing a 


technique code modulation 


pulse 


uses G radar trequency band tc 


command and track the drones, and tele 
meter flight data. This replaces three sepa 
used 


director station containing a!l elements for 


rate systems previously Ground 
directing the mission is housed in a trailer 
When in action, a radar operator will pick 
up the flight of the drone to assure its 
adherence to a pre-set flight path. Moni 
toring and commanding 
flight are accomplished by two control 
lers, seated in front of a control console 


and plotting board 
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changes in the 


Hexe's an excellent example of 
our ability to handle tiny wire 
cloth insert assemblies on a pro- 
duction basis. Of the three pieces 
involved 


we punched out the tiny circular pieces of 100 


mesh stainless steel cloth. 


we purchased on buyer's specifications the stainless 


a 
b we punched out the silver solder rings. 
C 


steel recessed parts. 


d assembled unit. 


And to produce this tiny assembly we developed a unique method 
of induction brazing, necessary to get high production rates in the 
brazing operation. 

We've fabricated many large insert pieces, some several feet across; 
also countless medium sized parts. We thought you might be in 
terested in the type of work we do in the ‘miniature’ field. However, 
no matter the size or shape of the part you want assembled with a 
wire cloth insert, we shall be glad to carry it all the way through 
help in design, best method of inserting, quote and produce 





< 


a 


This Bulletin de 
scribes our work in 
connection with 
wire cloth inserts 
How many copies 
would you like for 
you and your as 





COMPANY 


351 VERONA AVENUE + NEWARK + NEW JERSEY 
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Flange or 
Threaded Bushings 
for 





VULCAN 


IMMERSION 
HEATERS 


Vulean Electric Tubular Im 
mersion Heaters offer a choice of 
flange or threaded bushings; 
net type, side or bottom 
copper, steel, stainle 
ingle or three 
to 10,000 vatt or 
120, 240, 480 volt or 
pressures up to 5000 psi. 


Vulean In 
ideal for heat transfer to 
of liquids water, oil, 
affin, asphalt, tars, ete 
, kettles and other con 





bayo 
outlet; 

alloy 
500 


or 
phase; 
higher 

higher); 


sheath; 


mersion Heaters are 
all type 
par 
; in tanks, 


wax, 


boilers, urn 
tainers 


Send coupon for comple lev for ma 
tion 


(uiem) 


Danvers 





ELECTRIC 
COMPANY 
Mas 








Cartridges « trig « Tubular ¢ Immersion 
Electric Heaters « Soldering and Brand 
Ider and Glue Pot 


MPANY, Danvers 18, Mass 





Street & N 





\ City & State 
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| of fuel cells (PE 


| for 


|} removed without destroying the 


mina bas 


absorb 


See Fuel Cells as Key 
to Transport Problem 


| Wasnincron—Demands for new and 
improved power sources are spotlight 


ing research devoted to development 
> ie) 

June 22, p 41) as 

means of generating power. 

eA 


revolution in transportation 


| through development of fuel cells that 
| convert hydrogen and oxygen into | 


electricity is predicted within 5 years 
by Gilbert W Chapman, pres of Yale 
& low ne Co. 

e Coincidentally, an optimistic report 
of Defense Dept’s progress in develop 
ing the fuel cell was issued by a com 
mittee comprised of representatives of 


the Army’s Signal Corps, Ordnance, 


| Corps of Engineers and the Army Re 


search Office. 

The report which analyzes military 
problems concludes that practical use 
of fuel cells as a development is still 
but that there is a 
possibility of using hydro-carbon fuels 


a few years away 
or their partial oxidation products in 
a low-temperature device. B R Stein 
of the Army Fuel Cell Steering Com 
mittee and author of the report, said 
that the latter approach would have 
for 


sources, as well as for those in medium 


application large scale power 


and small power ranges * 


|Company Puts Heat 
on Printed Circuits 


STAMPFORI 


CONN 
that operates 


ti mpel 


\ printed circuit 
without deterioration at 
itures 1300 | 
development at Advanced Vac 
uum Products, Inc., here 


Ihc 


whic h 


exceeding 
under 
«substrate or base matcrial on 
Wiring is printed is made of an 
\ molybdenum 
that is 


onto the alumina then brazed is used 


oxide of aluminum 


manganese compound hired 
Bonding is said to be s« 


that the 


wiring 


idherent circuit cannot b« 
alu 
Hence, circuitry cannot be 
torn, shaken or broken off the board 

Other for this 


printed circuit does not 


claimed 
that it 
to 


virtues 
are 
its original 


watcr, returns 


| shape after exposure to high tempera 


tures, and continues to operate after 


| an clectric are occurs 


that 
problems remain to be solved before 
large units can be constructed. * 


Ihe company says certain 


| 


We are justly proud of our 
reputation for solving tough ~ 
problems, of our application 
procedures for electro depo- 
sition of gold and gold alloys, 

| and the development of our 
superior soluble precious met- 
als, among which are: 


INDUSTRIAL 
24 Kt GOLD 


(aqueous) the world’s purest soluble 
gold, specified and used by many 
leaders in the Missile, Atomic and 
Electronic fields 


OROSENE 999° 
24 Kt Acid 
Bright Gold 


The first NEW development in gold 
electroplating in over 100 years. It 
produces electroplates both hard 
and ductile using ONLY ONE addi 
tion agent operating at room tem- 
perature under POSITIVE and simple 
control 


H.G. BRIGHT 
23+ Kt GOLD 


The only bright gold operating with 
less than 1/10 ounce free cyanide 
per gallon at room temperature, 
offering variable hardness to fit 
your specifications at a non 
premium price 


RHODIUM 
SULPHATE T.P. 


A superior rhodium concentrate of 
high purity offering low stress 
deposits and tight grain structure 





¥x Patent Pending 





Sup i $ l 


mn request 


Full information on these 


uble metals is available uy 
also the complete resources of our 
laboratories, and the most experienced 
Precious Metal Plating metallurgists in 
the world are at your service, without 


obligation. Phone, TWX 


Technic. 


Pig l # 


39 Snow Street 
Providence, R. I. 


JAckson 1- 4200 


wire or write 





Chicago Office 
7001 North Clark Street 
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Frankly, we hope you're a fusspot. If you 
are fussy about the way you work, and 
proud of it, we think you'll enjoy knowing 
about three K&E items which reduce the 
effort required to get pin-neat results. Our 
first suggestion is . 


A Better “Mattress” 
for Your Drawing Board 


For effortless drafting, a good board cover 
is about as important as a good mattress Is 
for sound sleep. Which is why so many 
draftsmen swear by LAMINENE® (N 70), 
the only laminated board cover material 
made. An exclusive, patented K&E process 
gives LAMINENE several very practical 
advantages over plastic coated papers You 
can stretch it, drumhead-tight, over your 
board. All you do is wet the back, then 
secure the ends by taping or stapling to the 
underside of the board. After drying, 
LAMINENI grips the board as if cement- 
ed—there’s no rippling, no stretching with 
the weather, no slack to take up. Its “draft 
ing feel” is perfect: just the mght balance 
of firmness and resiliency. LAMINENE’S 
non-glare surface makes it easier on the 
eyes, too, even under fluorescent lighting 
You can expect to leave the board feeling 
fresher, even after a long day 


What's more, LAMINENE won't crack or 
scar like a plastic coating. Its laminated 


film surface is flexible, and stays that way 
— no crevices form to pick up workaday 
grime. It’s easier to clean, too. A little soap 
and water is all it takes to keep LAMI 
NENE looking like new 


LAMINENE is available in White or Eye- 
Ease Green; plain or with 4x4, 8x8 and 
10x 10 grids to the inch, which act as per 
A free 
sample can be yours in a few days if you 
write us today. If you've never tried a lam- 
inated board cover, we promise you a new 
experience! 


manent two-way tracing guides 
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Some Ideas 


Stickers With Delayed Action 


Want to eliminate a time-consuming chore 
You can cut down on tedious repetitive 
lettering by having title blocks, specifica 
tions, and other symbols or legends printed 


a 


clearly and sharply —on DULSEAL** 
(74). This tissue-thin film has a delayed 
action adhesive on the back, and a dull 
finish face for easy writing or printing 
Stickers made of Dulseal can be firmly po 
sitioned—and re-positioned hours later, just 
as firmly. The adhesive takes 24 hours to 
set. Once it does set, a permanent bond is 
formed with the paper or cloth beneath 
Dulseal is chemically stable, and the adhe 
sive will not bleed, even in hot copying 
machines 
Repeated erasures on Dulseal will not af 
fect its “take.” Produced by an exclusive 
process, the “tooth” is built into the sur 
face. Transparent and low in reflectivity, 


—-—— 5 


for your file of practical information on drafting 
and reproduction from 
L__—_ —_ — — — —-—--—- KEUFFEL & ESSER CO.-——-—-—-—-—-——-4 


Dulseal stickers will not affect the trans- 
parency or printing speed of your drafting 
medium. K&E supplies Dulseal in sheets, 
rolls (printed to your specifications if you 
wish), and as a mending tape in a handy 
dispenser. Try a sample, on us! 


3 To Keep Clean 


Best way to keep your tracings clean: don't 
let them get dirty. A mighty easy way to 
achieve this is to sprinkle the tracing lightly 
with gum eraser particles, while working 
rhen, triangles, T-squares, and scales stay 
clean, and clean the surface automatically 
as they are moved back and forth. The 
particles will not dry out or harden — they 
contain no grit or abrasives. They'll actual 
ly improve the ink taking qualities of your 
drafting surface. 


>) 
& 


For this purpose, K&E supplies cleaning 
particles put up in three different ways 
We think the new plastic squeeze-bottle 
(3036C ) is the handiest of all. The shaker 
top can (3036) has also been a drafting 
room favorite for some time. And, for 
double-duty cleaning, we suggest the ABC 
Dry-Clean Pad (3037), 
slightly coarser granules that sift through 
soft mesh. The ABC Pad also comes in 


handy for wiping a complete trecing after 


which holds 


it is finished, or for preparing certain sur 
faces for ink work. Or for an overall pre 
cleaning, since the best way to insure clean 


let soul build up 


tracings is never to 


Ihe proverbial ounce of preventior 


worth the traditional pound of cure! 


These K&E products, and others 
that can make life easier for vou, 
are available from your nearby 
K&E dealer. See him soon... 
or send us the coupon below for 


further information and samples. 


a 


Name & Title 


Company & Address 


Please send me samples of LAMINENEI 
and DULSEALT-M. Tape... plus information on K&E cleaning powder 


KEUFFEL 4&4 ESSER CO.., Dept. PE-6, Hoboken, N. J 


Drawing Board Surface Material 


ee 
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TRENDS in appearance design... 











@ Fingertip dialing of water temperature is provided 
by this mixing faucet, designed by Hans Bellmann 
for Armaturenfabrik Wollisellen AG, Switzerland 
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®The use of carbide and ceramic cutting tools 
is growing, and this calls for more structural 
rigidity in such metalworking equipment as engine 
lathes. So the Clearing Div of U S$ Industries Inc 
decided to base redesign of the Axelson lcthe 
on its experience with all-welded steel construction 
in hydraulic and mechanical Modular 
construction and unitized power and control ele 
ments 


presses 
increased horsepower, greater range of 
spindle speeds with either manual or power shift 


ing—these were among the major engineering ob 


odular for flexibility 


jectives. They were to be contained in a machine 
that could be priced competitively 

While operating prototypes had long been in 
production shops, J M Little & Associates, Mau 
































At the recent International Automobile Salon 
veneva, Switzerland, an auto body designed 
‘inin Farina for o Ferrari cehasgsis had a 

mniess windshield. Two types of Safety steering 
els were exhibited by Porsche. One had o 
raulically damped, telescoping post. Another 
concave sections in the wheel, to absorb 

act energy in a collision and also to afford 

ore secure grip on turns. 
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mee, Ohio, industrial designers, were given only 


a year’s time. Drawings of the bed were supplied 
before concepts of the headstock had been final 
ized. Although the term 


to headstock and bed (tailstock, apron, cross slide 


all-steel” applied only 
gear box and brackets are cast) the designers 
had to think mainly of plate cut by torch, bent 
by press brakes and welded 

Another requirement: This machine is a horizontal 
lathe; 
cented by color could best provide unity and 


engine therefore horizontal forms ac 


simplicity. The resulting crisp look of this lothe 
is not just some more of the currently popular 
sheer look It shows the difference between 
this machine and those developed from castings 
For example, a headstock made of poured metal 
often has curvatures and subtle changes in sur 
faces to minimize the distortiuns caused by 
cast internal sections such as ribs 

Every major power and control component has 
been unitized, and may be separately replaced 
by units of different capacities—or removed for 
servicing. A bed of any length or type can be 
mounted on this control-headstock unit by means 
of a thick, extro-wide flange 

To avoid any bolted-together look, the indus 


trial designers extended the chip-coolant pan’s 


@ Small as it is, this black-top 
roller can apply a total weight of 
2380 Ib to road 


maintenance jobs 


construction and 

Powered by 
4-hp, 4-cycle gasoline engine. De 
signed by Jomes S Mariol of Crafts 
man Industrial Designers, Cincinnoti 
for Littleford Bros, Inc, the roller’s 
pitched sides and the clean, unen 
cumbered lines of all major elements 
suggest the function, as well as 
being easy to maintain. Operator's 
platform is low enough so thot even 
tools on ground can be reached 


without entirely leaving machine 


LITTLEFORD 


# 


lines through the headstock lt also gave the 
machine's foundation continuity and carries out 
the horizontal motif 

All control levers and other devices, including 
the electricals, are in a spherical orc whose radius 
is 24 in 


ing tasks without taking a step 


the operator can perform major operat 


Differentiation between energizing (such as 


motor start, stop) controls and those governing 
rate of speed feed and traverse movements is 
obtained by stratification and color coding 
Because the traditional machine-tool grays do 
not offer enough contrast with metal surfaces that 
are left unfinished, as well as the chuck and work 
piece itself, a blue-green was selected as the 
principal color. It also doesn't 


cover up” splashed 


coolants, grease and dirt; it tends to show pre 
cisely where o cleanup might be in order. Chips 
requiring removal are also more visible. Moving 
ports can be more easily observed 

Machine-tool manufacturing hos a long tradi 
But here 
there was no attempt to hide the fact that this was 
a welded product 


tion of puttying up casting imperfections 


Standard procedures for finish 
ing welded plate were followed because of accept 
ance and economics. Color and reflective index 


of paint selected help minimize weld roughness 








THE QuesTION: | Can There Be Too Many Engineering Shows and Conferences ? 








Participation in any meeting .. . 


must result in business benefits. Before this can happen, the meeting must 
result in valued acquaintances, lessons, ideas or problem solutions. Theo- 
retically, there cannot be ‘too many’ with these qualities. But, it is also 
important that sufficient time be left over to integrate these benefits into 
the regular business operation 
he question also implies a matter of sincerity. In our experience, most 
visitors to trade shows, conventions and conferences pursue a conscientious 
ourse at the meetings—heightened by the welcome relief from business 
routine. If these gatherings are too frequent, however, it fosters the devel 
opment of the ‘convention bum’ who, even at worthwhile programs, measures 
his benefits by the severity of his hangovers 
hose who conduct o1 produce the meeting should also be serious about 
riving the program some real value. For example, trade show exhibitors 
hould not only present their product but demonstrate its uses and attributes 
Competent personnel should be on hand (and on their feet) to work out 
olutions to any problem a visitor might have 
Che atmosphere or environment of a good program is one conducive to 
rious consideration of the material. Perhaps utopian conditions for thes« 
meetings could be found if all shows, conferences, etc., were held simultane 
ously in vast temporary facilities set up on the plains of Kansas during a 


RUSSELL J CAMERON 
President 
Ross Operating Valve Co 


pleasant season. ‘This elimination of side distractions would lend 
You're smiling!” 


“Employers view with concern 


the increasing number of major meetings and conferences held under 


auspices of the engincering socicties and other groups. Supervisors to whom 
I have spoken on the subject are responsible for determining to what extent 
they can justify the participation of their respective staffs and many sa\ 
they are bewildered by the multiplicity and apparent duplication of requests 
coming to their attention 

‘The problem is a natural one in the growth and development of th« 
various societies, each trving to serve its members and advance the several 
engineering arts through mectings and conferences. Interest in the atom, 
for example, finds each of the disciplines scheduling meetings on nuclear 
technology. Interest in missiles and outer space is presently running across 
the various lines into which our profession is customarily subdivided. The 
hazard, of course, is that too many of the meetings are devoted to the same 
subject. The same authors or their close associates are on the podium and 
the same people are in the audience. Except for the different locale and th« 
different initials of the sponsoring society, it might very well be the sam« 
meeting 

“The solution, in my opinion, is to be found in some over-all planning 
and control. A means of cooperation and coordination among the several 


J F FAIRMAN 
Sr vice-president = 
Consolidated Edison Co of NY better engineering meetings 


ocieties can and should be devised to the end that there will be fewer and 
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“There cannot be too many... 


good engineering shows and conferences since this is the best modern-day 
method of supplementing other means of technological communication 
Unfortunately, a few of the conferences are not up to standard in that 
they are either duplicative of, or overlap others, or are not well planned 
from the point of view of level of presentations or attendance 

“Localized methods of getting technical information include textbooks, 
technical journals and magazines, reports, and examination and _ testing 
\ good engineering conference affords the supplementary method of hearing 
the latest from nationally known experts in the commodity or functional 
held rhe opportunity is present to find out not only what others are 
doing, but to get a broad appraisal of what you yourself are doing. Not 
the least of the advantages is the opportunity to talk with knowledgeable 
people during panel discussions and between sessions. Published papers 
from a well-planned engineering conference provide a timely compendium of R W CUTHILL 
the best thinking in the area of interest for future reference and for the Chief engineer 
fellows back hom« 


Army Ordnance Missile Command 


“More discrimination should be used in selecting subject, time Redstone Arsenal 


presenter 
ind attendance Ihis would probably result in fewer meetings but ther 
would be more contributive to the advancement of our technolog 


“Certainly, there can be too much... 


of any good thing Just what il enough ngimecerng mit i | nnica 
society meetings, technical papers, and engineering shows, is a matter of 


( 


careful consideration and judgment by people who are concerned vith the 
matters. If a curve is plotted of our productivity per individual against 
time in any of the Western nations, its steep upward slope begins with 
the birth of scientific and engineering technology and the beginning and 
growth of scientific and technical societic 


“The problem presented today to a very great degree has been intensihed 


by the almost explosive nature of the diversification of scientific and enginee! 
ing technology into areas not previously known, and into forms of scientih 
and engineering activity not previously in existencc The demand of the 
new technologies for expression and consideration in this area is so great 
that if the existing societies do not provide a channel for their expression 
additional splintering will take place and the whole situation will becom 
even more confused and ineffective lhe proper balance must be maintained 
by the existing technical societies of adequately covering the new portion 
of technology that are springing up without throttling the strength that 
comes from the additional decentralization permitted by rtain amount 
of favorite splintering, and thus permitting, where desirab the birth of 
new societies such as the Rocket Society, for example, whicl recent] 


come out of the ASME and now stands on its own 
GLENN B WARREN “In the critical race in which the Western world I 
hedinet, Soe technology, every effort must be made to permit the maximum 
Vice-President 
General Electric Turbine Div growth and expansion of our science and technology by the 


possibl 
maximus 
practical interchange of ideas, information, results, and inspiration. Fortu 
nately, like most problems in optimization, the over-all favorable results ar 
approximately constant over a fairly wide spread between what is too many 
and what is too few of the principal variable which in this case is how man 
meetings and conferences do we have, and we, therefore do not have t 
settle this matter too exactly in order to obtain our objective, namely, th 


optimum speed of our scientific and technical progr 
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PROCESSES 


. ’ 


Bushings have adjustable . . . 
idial dimensions to pro. ide exacting fit without ma 
hining. Series ¢ Iter male and female segments 
ihgned anial I nechanicall j 1 to vary ID 
ind OD « is] ’ ppl 10 xial_ Compressin 
Ss mal cgments to a bear 
same time, female segment 
ing OD. All segments ar 
vall t ili adjustment 
n ID and incr in OD result 


n-pla pin i 
nd bol ! h 1p Adjustable wall-thick 
1K bushing cf [ in materials that includ 
metal powder ronze, nylon, Teflon and staink tecl 
in standard and special siz \bout 4¢ per segment uy 
Delivery, stock to 4 wk. Globe Bushing Corp, 12036 
Vose St, North Hollywood, Calif. 


Circle 101, Reader Service Card 


Level-sensing potentiometer . . . 
tilizes motion of air bubble in curved glass tube, parti 
lled with electrolyt olution, to provide err 
Thine ectrodes are arranged so that resistan 
| electrode to common electrode 
ontal. When tilted, air bubbl 
resistance to increase on one clectrode 
n other. ‘Typical unit has operational-te 
trode resistance of 700 ohm when balanced 
signal small deviations, unit reaches satura 
ut } Measures 1} im. long, including leads, 
dia across body. Other models offer various 
ind tilt specifications. Suitable for use in gyro 
rrecting mechanism ind remote tilt-measuring 
VIC $] net each, FOB Evanston From. stock 
Hlamlin Inc, 1316 Sherman Ave, Evanston, Tl 
Circle 102, Reader Service Card 


Subminiature gas- eomay owen . 
gnals when densit nd 


It actuates 


t ge f Diff 
ictuation and d n ] is SPSI SPD 
units, rated at 1] 
specincation 
which mea 


detecti 


densitic n pr hn re Di vid vari 
Newark Controls Co. 15 Ward St. Bloomfield. N 
Circle 103, Reader Service Card 


Self- compensating hydrostatic bearings . . 


in liquid and g re said to redu friction to |] 


friction produ onventional bearings and 
iTing 


ind dyna 


requir hy 
to-metal I D minated 1 nd 
to be infinite. Designed and pr d for specif pplications. Modern 
Design, Div of H C Schloer Inc, Vestal Building Vestal, NY 

Circle 104, Reader Service Card 


metal 


High-tension fasteners . . . 


have irburized teeth 
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VELLUMOID 


twice dia up and in a wide a Vellumoid Materials... 
Russell, Burdsall & Ward Bolt & Nut f th t rf t |! 
Co, 103 Midland Ave, Port Chester, NY OF d pe eC $@a . 
Circle 105, Reader Service Card Carefully considered gasket 
applications demand the right 
gasket .. . Look to Vellumoid 
for both engineering assist- 


Electronic liquid- level unit . ance and wide range of proven 

pant Ganane a a ae ae materials. 

ay . The Vellumoid Company offers 
you 50 years of accumulated 
know-how in solving gasket 
problems. Our Sales Engineer 
is glad to work with your en- 
gineering groups. 
We'll furnish samples for test- 
ing on your applications. 


THE VELLUMOID COMPANY 


Worcester, Massachusetts 
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AIDS LUBRICATION 
UNIQUE STABILIZATION 
d Pioneer-Central Div Bendix Avia ALLOYS READILY 


tion Corp, Davenport 1, lowa 
Circle 106, Reader Service Card ‘ a new 


Insulating Material 





High-speed stepping relay . . . 


Metal, wire, foil 
ribbon, pellets, spheres, 
powders, ‘‘indalloy’’ solders, etc 





Write Dept. P-659 for new Indium bulletin: 
‘INDALLOY” Intermediate Solders 


uw INDIUM 


z t N AM 
Hillburn Elec CORPORA ERIC 
tronic Products Co 5 Nassau Ave, Brook 1676 | Avenve © Utica, New 'V« ) MIGROSEADS, inc. 
rae *.O. ox 241/Jackson, Miss 
lvn 22, NY e 1934 PIONEERS the ‘ 


os Geede ' 
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SEARCHLIGHT SECTION 








OPPORTUNITIES... 


With 
A 
Growth Company 





A progressive, rapidly expanding manutacturer in 
the field of xerography—a method of physical 
Photography based on solid state and electro. 
static phenomena—has an opening for: 


MANUFACTURING 
STANDARDS PLANNER 


Technical school graduate or M.E. with mini 
mum of © pan experience including several years 
in area Preparing standards and developing 
procedures and systems. Familiarity with manu- 
facturing methods is essential. Must be able to 
express self clearly a accurately. 

Duties will include: preparing general manutac- 
turing engineering standards for the approval of 
departmental and divisional supervision; working 
in conjunction with Tool and Gauge Planners for 
standardization of tools and tool components; re- 
viewing engineering standards for com patibility 
with manufacturing engineering standards, and sug- 
gesting revisions and modifications as necessary: 

ping and r ding rocedures or systems 
for internal controt purposes in Production Engi- 
neering Deartment. This individual will function 
as Production Engineering staff representative in 
consultation with Materials Engineering and Pro. 
duction Control in establishing divisional stand 
ards, juating the lish ts of these ob. 
jectives, and modifying or revising as required 
within the limits of their scope and performing 















Kindly send resume and 
salary requirements to 


FRED A. WETERRINGS 
Industrial Relations Division 


HALOID XEROX INC. 


2-20 Haloid Street 
ROCHESTER 3, NEW YORK 


MECHANICAL ENGINEER 


We need a man with a lot of drive who 
can design machinery, then follow it 
through the shop and make the installa- 
tion in the customer's pliant if necessary. 


We design and manufacture special 


chinery—mostly ceramic machinery, and 
our business is nationwide. We are in 
Western New York State, near metropoli- 


tan and vacation areas. The educa 
and recreational facilities are excell 
Contact personnel manager, A. J. W 
Inc., Brocton, New York. 


tion 
ent. 
ahl, 














OPPORTUNITIES... 


With 
A 
Growth Company 


A progressive, rapidly expanding man- 
ufacturer in the field of xerography—a 
method of physical photography based 
on solid state and electro-static phe- 
nomena—has an opening for: 
PRODUCT ENGINEER 


M.E., E.E., or LE. with 3 to 5 years 
experience in design of electromechan- 
ical machines and equipment for man- 
ufacture. 


Familiarity with tooling helpful. 


Kindly send resume and 
salary requirements to 


FRED A. WETERRINGS 
Industrial Relations Division 


HALOID XEROX INC. 


2-20 Haloid Street 
ROCHESTER 3, NEW YORK 








if there is anything you want 
that other readers can supply 
OR... something you don’t want— 
that other readers can use— 
Advertise it in the 


SEARCHLIGHT SECTION 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES .. . 








Wing-nut wire connector . . . 

is actually a nylon msulating cap that 
covers bare wire ends when _ installed 
Joins heavy-gage, hard wires. Wings elim 
inate use of wrench. Internal tension 
spring coils adapt to shape and size of 
wires and apply pressu so that wir 
are actually threaded and crushed to 
gether. Cap 


§ semitransparent so that 
splice can be seen. Connector is available 
in two sizes for wire combinations from 
four No. 16 through two No. 6 with one 
No. 12. Both are UL-approved for pres 
sure cable connections, 600 v, 1000 v in 
signs or fixtures, branch circuit and fixture 
wiring up to 221 F. Ideal Industries Inc, 
1446 Pa-k Ave, Sycamore, II. 

Circle 108, Reader Circle Card 





Rerated motors are cooled... 


by air that circulates in a clockwise, spira 
direction through space between stator 
ore and motor frame, Spiral air motion 
is said to cool all portions of stator 

ind winding equally. Circulating air con 
trolled by series of integral cast baffl 
travels two independent paths in th 
double-end cooling system Air intakes 
are located low on end bells; air exhaust 
ire located between motor feet. In stan 
dard motor, ventilating air that enters at 
shaft end of motor, discharges on conduit 
box side. Conversely, air entering on free 
end, discharges on opening opposite con 
duit box. Design available in rerated 


frame 364U through 445U dripproof ball 
bearing KZK motors. Fairbanks, Morse 
& Co, 600 § Michigan Ave, Chicago 5. 

Circle 110, Reader Service Card 


Thermal analog tube... 
is for system breadboarding and evaluation 


before prototype state Permits selection 


of thermal optimum omponent-layout 
and selection of the most thermally efh 
cient hardware, mountings and enclosures 
by simulating actual electronic conditions 
Tube is identical to any vacuum tube of 
same size class and, therefore, is an a 


curate thermal analog of electron tube 
under study, at its site. Research Council 
Inc, 1062 Main St, Waltham 54, Mass. 

Circle 111, Reader Sservice Card 
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Barksdale Valves 16 


Briggs & Stratton Corp 4th Cover 


Enjay Co., Inc 19 


Faber-Castel!l Pencil Co., A. W 


3rd Cover 


Flexonics Corp., Research Laboratories 28 


Globe Industries, Inc 20 
Great Lakes Steel Div., National Steel 
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Indium Corp. of America 39 
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Keuffel & Esser Co 33 
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The Tao of Science 
R GH SIU. Technology Press of MIT, and 
John Wiley & Sons Inc, 440 Fourth Ave, New 
York 16. 180 pp, 6 x 944. $4.25 

As the word “tao”’ is used in a cur 
rent book on Chinese painting, it can 
mean the philosophy and proper dis 
cipline inherent in a field of activity 
requiring talent, great skill or intel 
So the title ot 
Dr Siu’s book seemed to promise a 


lectual development 
much-needed appraisal of scientific 
procedures and problems of genuine 
usefulness—and his subtitle, “An Essav 
on Western Knowledge and Eastern 
Wisdom,” 
two cultures and their most cherished 
values and concepts 

Unfortunately, the autho: shares the 
popular confusion over the distinctions 


Suggests a comparison of 


between science, technology, art and 
crafts, and the cultural entities of 
which all of these form interconnected 
but separate parts. As for the relation 
ships between Asian and our own 
philosophies, in only two chapter 
length 
Yet it is clearly evident that the au 


thor is widely read and has spent many 


does Siu discuss them at any 


earnest hours of thought and analvsis 
on his subject. Despite the book’s of 
ten romanticized reading of history 
and economics and a sketchy discus 
sion of such basics as the motivations 
of science, the reader is likely to come 
away from this book inspired—prob 
ibly to follow the many paths of fur 
ther inquiry which Dr Siu _tantaliz 
ingly reveals throughout the book. In 
particular, those engineers convinced 
of the inevitability of relationships be 
tween cause and effect are urged t 
read the chapter “Uncertainty of 
Scientific Knowledge JK 


Automation and Society 


Edited by H B JACOBSON and J S ROUCEK 
Philosophical Library Inc, 15 E 40th St, New 


York 16. 6 x 8/2, 553 pp. $10 
Automation, a word once coincd 


to describe certain production ma 


chines which controlled themselve 

through a feedback loop, has now been 
ft the products of 
knows 
This book will 


not help. It is a catch-all in the sam« 
way that the word 1 catch-all. Her 


ipplied to so mam 
modern technology no one 


what it really mean 


ire a group of articles written by vari 
ous authors, some of them authoriti 
in the field 
in the automobile 


They describe automation 
industry, railroad 
post office and (of all things) teaching 
machines. Also discussed is the impact 
of automation on education, leisure 
politics and economics. The common 
thread tying these together is the ma 
chines that do work once done by man 
his, then, is the story of the indus 
trial revolution, brought up to dat 


with a new word C}l 


MAN AND HIS WORK- Box 
Part of “This is DuPont 
how growth of industrial te 
dramatically upgraded 
ing standards and 
related to cultural and ¢ 
E I du Pont de Nemours & 
Relations Dept, Wilmington 95, D 
Circle 121, Reader Service Card 


COMPUTER CONSULTING-—Br 
pp. Answer 1 question 
nsultants o de 
Mar Shiowitz & 
enshaw Blvd, Gardena, Calif 


Circle 122, Reader Service Card 


SILICONE -RUBBER SELECTOR 
Chart, CDS-14 Specification guide 
issist in sele tion of proper type t sil 
Contains typical properti p 
lasses, standard industry and militar 
ations and application informat 


ral Electric Co, Waterford, NY 
Circle 123, Reader Service Card 


MINIATURE -CONNECTOR FACILI 
rIES—Brochure, 4 pp. Illustrated account 
ilities and technigq 
of electncal in 
Electronic Components D 
ialon Blvd, Los Angeles 
Circle 124, Reader Service Card 


u ed im than 
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PRODUCT AND MARKET 


PLAN 
NING—Brochure, 4 pp. Describe ervict 


reaction t 


for evaluating nsum p 
n promotion mcept, use ‘\ 
King St, Greenwich, Conn 


Circle 125, Reader Service Card 


PLASTICS R & D—Technical | 
RPR-1, 2 pp 
earch development and puot plant opera 
tions. Plastics Plant or Research D 
Ravtheon Co, Box 25, Maynard. Mas 


Circle 126, Reader Service Card 
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Stalflr, 


SPECIAL 


CHECK VALVES 


for 
Submersible 
Pymps 











SILICONE TREATED 


RUBBER POPPET 


Tapped one or two 
holes for attaching 
Pressure Switch, 
Pressure Gauge or 
Snifter Valve. 


No. 350 


Here’s the answer to your Check Valve 
problems on submersible pumps. The 
taper-type rubber poppet is noiseless, 
does not leak, opens easily. Works in 
any position. 

All bronze body. Five sizes, \” 
through 2”. May be tapped for one or 
two side connections as shown. Used 
as original equipment by many lead- 
ing pump manufacturers. 


Write today for Bulletin 203, or telephone 
Harrison 3313 for more information. 








STRATAFLO PRODUCTS, INC. 


FORT WAYNE N 
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THE 
ENGINEER'S 
BOOKSHELF 


is a carefully screened 

listing of all published 

reference books for 

engineers. 

Updated to include books 

published in 1957 and 1958, 

it now includes the 

® 20 best handbooks 

® 542 basic references in 
22 specialized fields 

*® 161 technical periodicals 
published by 
manufacturers, the 
trade press, technical 
societies, universities and 
the government. 

This 16-page report is yours 

for just 25¢. Order it 

by writing 

READERS SERVICE MANAGER 

Product Engineering 


330 West 42nd Street 
New York 36, N. Y. 


Publisher’s 


lets a-t otal -) 





Too much to read? 





loo much of anything n ptaaal 


creates scrious problem 


Too much water—you drown. 
Too much heat—you burn to death. 
Too many taxes—you go ban':rupt. 


Too much to read—well, what can you do about it? 


Reading is our business and judging by the action of Propt 
[;NGINEERING readers, it is getting to be your problem m 
nore every da Although \ \ k to make Propuctr ENcINER} 
IN( oO interesting and intormative that it will become first 
must cading \ cal that int iturate 1 " 
tin 

Wi felt \¢ rut th gc i i ng 
lem, however, so we r it iblished articles on “Five Ste t 
| iste! R« iding Wi SOM dl k to DTCSS if ir tim n 
( ceived rade to nore th S.UU pic of whi h 5.7SS8 
ndividual requests for a single coy If vou have not it 
this free reprint, you can still have one by marking “Fast R 
ing” on the Reader S« cK d facing thi page ext 
ire 25¢ each up to Oe to 50, 15 to II hat 
bevond 10 

Ba k I 195 r¢ n i th ced l gan if ! 
design-engineers’ reading habits, Propucr ENGINEERING un 
took the task of screening, evaluating and sorting out the 
best suited for the engineer's basic quick-reference librat \\ 
published this compilatio Lh Kngineer’s Bookshelf 
NMlarch, 1957 

Reaction was not only immediat it also continuou R 

have bought 2,775 copi f this useful compilation. O 
have been received cvern month ICC publi ifion 

In the meantime, book publish have been bu te 

ral thousand new books have ired onto the market 

SO l ( ion and ddiating Lhe Engine B 
vas print 1 the March 30 1 Its acceptance—once m 

testihes to the pinpointing of ul cd Orders ft 

es ha ilread ) ten wecck rt p licat 

If vou m this | g xt and wish a cop cn 

nts in stamps ¢ om t Read S Department, 3 
Weoest 42 St.. New York NY STA 
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You buy just the pushbutton part 
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SIGNIFICANT PARTS and NEW LITERATURE 


At last: the convenience 
of aerosol spraying, with 
the product or material of 
your choice. Here’s a pro- 7 a : >, 
pellant-filled can coupled i. (<a oo SPECIAL DATA 
to a glass jar in which you ae 
place the paint, lubricant, 
cleaner, or other material 
to be sprayed. Press the 


batten. sad the sult ic = eo Enter my 1-year subscription to PRODUCT ENGINEER. 
ust lik : _ ING. | will receive 52 weekly issues plus the onnval 
just like a store-bought es Design Digest Issue. (Domestic—$5 for one year) 


























aerosol. Made by Sprayon  ‘ 

Products Inc, Cleveland 3, it’s now going into national distribution 
through hardware stores, carries a list price of $3.95 for a com- 
plete Jet-Pak kit, as pictured (with an empty jar, of course). Refill 
propellant cans are $1.79. 


— if yo want to be sure f sé 7 

= 
- 
1! Design Digest enter your subscrig 


A head start on keeping cool 


. 
. 
the attached information card. Only $5 for one yea e 
~ 


To stay comfortable in hot weather—temporarily, at least—get SSRSRSRRSSECREREERESE eee eee eeeeeeeeeeeee 
yourself precooled. According to an Air Force report, tolerance to 
heat can be “increased significantly by prior cooling of the body,” 
even in cases where high skin temperatures are reached. A pre- 
cooled person, lightly clothed, Wright Air Development Center 
researchers say, can tolerate 160 F, without perspiring, for half an 
hour or more. A report on their studies—serious in intent—is 
obtainable from the Office of Technical Services, Washington 25, 
DC. (PB 151469, 20 p, 50¢) 


PLEASE TYPE OR PRINT 





For gayer growing grass 


As it must to all things, engineering has come to the problem wey ADNEREESS 


of trampled grass. The aim: to find out which types of grass are 16 
best able to stand the scuffing of children’s shoes, the digging of » & 
golf and football spikes, the weight of people and moving vehicles 4 
The method, devised by Prof R. L. Perry of UCLA, makes use of n 
a Turfgrass Wear Tester that has four revolving wooden feet that 
simulate severe scuffing, two rollers covered with golf-shoe spikes, 
and a slanting ee wheel. A small gasoline engine drives the SIGNIFICANT PARTS and NEW LITERATURE 
whole assembly at about 8 rpm around a vertical axis on a 35-in. 192 Ww 
radius. The individual elements rotate at 100 rpm. bo = 4 

Results of tests on common grasses thus far: tall fescue and tif = 
green Bermuda grass have the most wear resistance; Seaside bent 
and U-3 Bermuda the least. 

Tests are continuing—goal is to establish a Turfgrass Traffic Tol- 
erance index that takes into account recovery rate and other factors 
as well as straight wear. 
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Enter my l-year subscription to PRODUCT ENGINEER- 
ING. | will receive 52 weekly Issues plus the onnvol 
Design Digest Issve. (Domestic—$5 for one year) 
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. an indicator for telephone 
party lines which would show 
the line was in use. This could 
be a simple induction pickup 
coil driving a_ transistorized 
circuit. Voices on the line 
would induce electric pulses in 
the coil which could be made 
to actuate a relay and light an indicator lamp. The whole device 
might ft in a base on which the phone would stand.—R. Marte 








. ultraviolet headlights for automobiles. This, in combination 
with fluorescent highways, highway markings and fluorescent tape 
on front and rear of automobiles would solve the problem of on- 
coming headlights blinding the driver. It would also allow him to 
see farther in fog. Similar ideas using polarized headlights have 
been tried but were not very successful. -E Servi 


. screens for windows, that would let the air in but keep dirt 
and dust out of homes that are not air conditioned. One possibility 
—an electrostatic barrier that charges dirt particles and then at 
tracts them to an oppositely charged plate. This works (the Pre- 
cipitron operates on this principle) but it involves fancy electronic 
gear that would be expensive, if not dangerous to install in each 
window. Perhaps a transparent honeycomb maze could be used. 
But some economical method would have to be found to flush out 
trapped dirt periodically. —R BLacpEN 


. . . a plastic coating which could be applied to the mating sur- 
faces of weld tabs in such a way that a resistance weld through this 
waterproof material would give a waterproof seam. This would 
be quicker, and perhaps cheaper than conventional methods of 
making a waterproof seam. Would be particularly useful for mak- 
ing waterproof cases for electronic equipment. —R WaAtrters 


. a lawnmower which 
would cut grass quietly and  w-. 
efficiently and not require ~ 
sharpening. How about a 
high-frequency mechanical 
vibrator . . . or beamed, 
high-intensity, microwave 
energy? Must, of course, be 
portable and should not re- 
quire external power supply. 

—J E Geary 


Have you a problem, based on known scientific principles, which seems te heve 
an answer somewhere within the limits of present technology? To inspire 
inventors along worthwhile paths, PRODUCT ENGINEERING invites you to trade 
such problems with fellow readers who may have a fresh viewpoint or mere 
time necessary R & D. We will pay $10 for each one accepted. 
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There are two kinds of ability erpret to a needlepoint, yet resists heavy hand pressure. CASTELL 
Both are responsibie for our march o f 30th get Black Gold Graphite erases without a trace 

3 9 ist’ from CASTELL tr he B 

ath servi on 7% ELL w - It costs no more to use the world’s finest drawing 
‘is tools—imported CASTELL wood pencils, CASTELL leads 
1 LOCKTITE TEL-A-GRADE holders with the bulldog 


rip. Order from your dealer today 


eMip 


Whatever your status, CASTELL will give your eager 
sensitive fingers the ‘golden touch’’ by transforming your 
grey matter into black matter on paper or clott 

Choose from: #9000 CASTELL Pencil # 9007 

CASTELL is your always-reliable drawing tool, made F - 
with the world’s finest natural graphite that tests out at CASTELL with Eraser . $8008 LOCKTITE TEL-A 
more than 99% pure carbon. It contains no smudgy GRADE Holder with new functional spiral grip and degree 

~ ie? ase ; nai > devic # * 
smeary foreign substance to give the false illusion of black meiceung — S088 CASTELL Rell Lead matching 
+ 9000 pencil in quality and grading, packed in reusable 
plastic tube with gold cap. Other styles and colors of 
pencils, holders and refill leads 


CASTELL is as smooth as silk, uniform as a West 
Point platoon in all 20 superb degrees, 8B to 10H. Sharpens 





Castell Leads and Pencils draw on all surfaces, including Mylar- 
based polyester drafting films. Give perfect lines, easy to erase 
— excellent reproduction 











CASTELL y 


— 


BACKED BY NEARLY 200 YEARS UNINTERRUPTED 


MANUFACTURING EXPERIENCE SINCE 1761 ; A.W.FABER-CASTELL Pencil Co., Inc. 
Copyright 1958 Nework 3, N. J. 
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Let the engine be your guide! 


eee 


Specify Briggs & Stratton Watch sales resistance melt when your 
4-cycle engines customers are shown equipment powered 
by a Briggs & Stratton 4-cycle engine. 
No wonder Briggs & Stratton engines are 
No. 1 in use throughout the world! Optional 
features meet “custom” requirements — rewind, 
electric start, direct-mount flange, automatic 
choke, fuel pump, built-in gear reduction, 
manual clutch, LP gas fuel system. Write for 


ocr ‘ CO P details to Briggs & Stratton Corp., 
Long-life power for . Milwaukee 1, Wisconsin. 


construction, industrial, farm, 
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and home equipment to 9 hp 





